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(57) Abstract 

Compounds represented by general formula (I) or salts thereof and neuropeptide Y receptor antagonists containing the same as the 
active ingredient wherein R^ represents hydrogen or lower alkyl; R^ represents lower alkyl, or R^ and R^ may form together lower 
alkylene optionally having oxygen interposed therein; R^ and R^ represents hydrogen at the same time or may form together a single bond; 
R^ and R^ represent hydrogen at the same time or may form together lower alkylidene optionally having oxygen interposed therein; R^ 
and R* independently represent each hydrogen, halogeno, nitro, hydroxy, lower alkyl, lower alkoxy, aryl, aralkyloxy, di(lower alkyl)amino, 
lower alkoxycarbonylamino or arylcarbonylamino, or R^ and R' may form together lower alkylene or a benzene ring ortho-fused with the 
adjacent ring; X represents oxygen or sulfur; and Y represents methine or nitrogen. 
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0^ ^ 



St m 53- ^ 

m m m 

0^ 1982^, :SL7C^iZ^i)':f^m^^1l^ibXM^m^tLfz 

(Nature). 296#. 659M (1982#)]„ NPY l44iffi#il^RC^*M^I^ 

iiWi Lxm< tt^iz^ ^M^^Ji''e>0^mxitmm(Di'?m^ift[^x 
Bwmm^mmiz^mt^o NPYcomm^^mmi^^itztii^oi'^mizm':} 

^-i-'yai-Jl^' 'J-^-i-jl^':ty 't^i/'ryl - (International jounal 
of obesity ) ^ 19 m s 517 H ( 1995 ^);i>K^UyDi^- 
(Endocrinology), 133#, 1753H (1993^) ; yjx^ • -y^-i-jU- 
t-f'-7 7-^ZiuV'- (Britsh Jounal of Pharmacology). 95^, 419 
H (1988 ^)]o 

NPY oim\t^i^\t%m'mmz.w&t^ NPYg$«:i©^^i&^ u 
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7r— 7zia>?:^;l/.-9->l'a:>X (Trends in Pharmacological Sciences)^ 

15^. 153H ammh 

(Spectrochim. Acta), Part A, 51 2525 H (1995:^) ; ^^ij 
>'U • T 7'7v h 5 ^ (Chemical Abstracts) , 85 : 32761 ; 3 - n 

f7 > ♦ + -i-jU'^y- y X ^ y ^ X h U - (Eur.J.Med.Chem.), 

23^. 2^, lllH (1988^): = 
U- (J.Organic Chemistry), 31 5^, 1639M (1966^) ; #||§Bg49- 
125364 -^^vfU, ^S4#fF3414587^^i?, ^Sft^ 3454577 -^4:^^, 
«ftfF 3536757 ■^^^ilR ^HiRpft: 3539590 -^^i^fg^ $ I ^ -5 o 

§^ O r^F^ ^ 

So 
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[I] 



;^7;l/;i^w;U7 ^ yS^l.< (i7 U -;l/^;l/;j-:r.;U7 ^ yS^St^-T'SK X 

»X(i^^ll^<£:mi*-r5] T'^^n-S^b^J^ itztib. 9- (2-t Ko4 
i/-4. 4-v?y^;|/-6-:t^V-l-i/^u^4-4?>-l-^;l/) -3, 3- 
i>>^;U-2. 3, 4. g-xh^t KD-lH-+-b->x>-l-;r>, 9- 
(2-h Kd^>'-4. 4-'^/=fjl-e-t^v- 1 -v'i^D^il^-iry- 1 - 
-f^U) -5-^ h + ->-3. 3--:?y ^;l.-2. 3. 4, Q-i'hvhV^-m- 
+f->x>-l-:t>J^O'9- (2-t KD + -/-4-y5';l.-6-;t4^V- 
l->^a^+-{r>-l-^';i,) -3~/^j\,-2, 3. 4. 9-7^h5t Ka- 
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^ryrf-yUS, sec-yf-;US> tert-yf-;l/S, 

r7^;u+;i/4-+xSj tii, SuIS7'J-;ua^W-r'SBijiSM7;L':34--> 

r vM7;i/+;i/7 $ y <i:{i. lui2{SSi7;u^;l/S{uJ: i^mmtifz 
7 = >'S^mi*U ^R(fi^^f-;U7^ ys, v?if-;U7^yS. i^;M 
^>'i'7 = ys. •:^7'uh•;^7$ys^ >f^;b:/DhVU7 5 ys. i^-fy^a 
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r7 -j\^ij)vt^^)\.T I y «j iii. ms7 'j -;i/»*wr-S7 >; 

;i/.t:-;i/7 5 y »^,^ftU «?>Jx.lf^>v''i';i^7 ^ ys. i -:^7 h^;U7 ^ 

rit^MW:/)-SLTtJ;lNM7;U+b>SJ <h{i. lulBm7;u+u> 
«3l{im7;b+ U >a©ffi«0 1 oy 5^ U >a*^^^JIi^{i J: -p Te t Mx. 
btifcS^&mftU ^Jxfcf-u>s^ h u y 5^L/>s^ 7^ h^y ^u^Ss 
^>^y5^u>», -^^-y-y^i/ys. 2-;t-^-9-huyf-u>s, 2-;t+ 

iy^xi^y^>m. v'^P^+f-^S, i^^^D^-/i5'>]i, 



wo 99/15516 



6 



PCT/JP98/04314 



mkmi^thx\t. m^\tmM. mm., mwk. ^^WM.. ii^^ 

R^©M7yU4-;USi LTIi. m^\t/ f-ylxS, x^;l.S^*^jfj:iiX'*S„ 
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So 

R'> R\ R'-SLUR'omummtvxit. mif. R'RD^R^^^i^fc 

«i7;u+';x>ST*>S<i:^^ X{iR'Sa^R^*^-i^(c/j:oTK^M^3&^^« 
UT ^ etc Nii^fi7;i-+ u >a-e$, J9 > ;6^oR^Rc^•R«;6^-i^^;/j: oT^^Mi^ 
u T t J: t « 7 yp^^ y X >s-e ^ s (i: # W b ns o 

7;u+;PS, {Sii7;P3+j/S, 7';-;wg, 77;i/%;i/;^-+>'«, c^fiijs 
7;U4;U7 = ys, M7;U3+'>;^7;i/7j-:^;i/7^ yg^U< Ii7 i; -^i/;?? 

R^XIiR''©W7;U+;USi:LTIi. fij;t(^y ^r^-yug, ^y^ 

D f;l/^, tert J; U < (i^ f^yUS, X5^;l/Sl|*^jfig 

R'Sj>'R''*>-^{c/j:^Tmt-s rm7;u^u>sj 
h y ^ u T h 3 ^ f - u >gii*<M-e^ . mmm^if^-fik^ [i] 
T'^ $ ns ^b^i^fD 5 feso« 6 mz^ti-etii^^t^ t^^uoff^ui^o 

i^^^S<!:tWii-C*So 

7K^I1^, /Npy>Ii^, M7>'U^;USXli<SiBlfc7;l/3 + -/ST'*)S<i:# 
-ISc^ [I -a] 
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[I-a] 



[I -a] T'^^tlS^b^!^09?>> #{CR»;60«y^I^^T^-^T> 

-fl^^ 9- (2- t Kd^v/-4. 4-i?yf-;l/-6-;f4^y- 1 -v/^a'S 
•9->x>- 1 -:t>^ 

9- (2- t Ko + >'-4, 4- i^y f-;U-6-;i-4^v - 1 - v^a/\4-^r>_ 
-5-/ 3, 4. 9-xh7h Ku- 

9- (2-t KD + •>-4-y^;^-6-:f+V-l-'>^D/\+■^r>-l- 
^';^) -3-y5^;b-2. 3. 4. 9-xh7h KD-lH-iS-!f>-r>-l-;r 
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-f&i^ [II] 



[UI] 



C<i:{cj;«9^ -J!Sj^ [I - 1] 



R\ R\ R\ R\ X&a'YligJjie®m^^-r5] T-^^tl-Sik^i^ 




[ II ] 




[HI] 




[ I-l ] 
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R' ^r2 

j^^'m7Ji^V7'>m^Mmt?,it^igii. ip^. -nk^ [i-i] -e^$ti 

[II] T'^$tl5^l:^tJi-85i^ [lU] TS$tlS^b^tl<!:®SJECli. 
[II] TS$^i5>(k^tll^;HC^LT. -J^it; [III] T-^^tl 
^it^^^ 1 * ^ L 5 ff S U < li 1.5 ^jWii^ n U2.5 ^>/l/ffl o ^T^f 

-89:^ [V] 

RS R6 
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-fSi^ [lU] 



ztiz^f)^ -jiSiC [1-2] 



[5^4^> R'> R^ R\ R% R\ R\ x&ufY(it!ife©mi*^wf <&] x-s^n 
-mizti^xmi^^^Mmtut^^. m-^. [1-2] x-m^tmt 
m. ~fsk^ [V] xm^Mit^^i^Mzi^bx. -fsk^ [m] xm^n 

Ut^m^ 0.5 N L3 JFt U < li l * ypnci n L 1.5 ^T^f 




R5 r6 




CH2 CH; 



[ 1-2 ] 



wo 99/15516 



12 



PCT/JP98/04314 



-^^ [1-2] 



CH2 CH2 




[ 1-2 ] 



R\ R\ R\ R\ R\ XRC;YliHulB©itft^W^^] T^^tl 
^it^mz. MyL^imm^'^^Z.tiZj:^^ -fS^^ [1-3] 



R5 r6 



CH2 CH2 

9 H 




[1-3] 



r2 H 



[5:*> R\ R\ R\ R\ R\ R\ xscifYiiHiiie©m^wt-6] -cm^n 

i!{ji^3{i-iS^ [I] T^$tL5*^Bg{b^tl©9^s ^«©R'ROfR^*< 
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±tmmi^ -Sit [1-2] X'^^tl^it-^tSui^MzMbX. M 

SfSTOti, as, lO:J^FB1/j:l^U24ll#PB^, ff* U<{130^^/j:i,NL3i^ 
[13. [I-l], [1-2] Xii [1-3] ©^b^i^li, aS05}il^© 

So 

^^mxmt^-m^ [11], [III] xii [V] T^^ns-fb^i^ii, mis 

h hNPY Y5§:Sft*=3- K1-ScDNA@e?iJ [ffl|^#fFI±i^ W096/ 
16542-tBJ|H^^)i] ^^<>>^_pcDNA3, pRc/RSV (>r>h-hp 
':^x>a:SS!) SO'pCl-neo (:/n y ^yttgs!) (C:5^D--V:n.fee ^^.n/: 
>m^m^ [y o >'-f'^ i/^^* if h :^ 

y''7/ ^)i3 (Proceedings of the national academy of sciences of 
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the united states of America) ^ 84 7413 M (1987^) ^ffl 

o^Tte«cos-7, chosc;lm (tk-) (7> t y - zf - iijx^ 

mo 

20. OOOcpm© ^t':?^' KYY (7v->> + Al±iS!) tt^lZ. T -y-iz 
-^MWi^ (lOmM Mit-7^^.'y^A^ ImM 7 x— >»M f-;Ux;l/;^~;l/7;l/ 
Ji-y h\ 0.1%/<->h5v>. 0.5%BSA<£-^t-25mM TrisM«, pH7.4) 
«T25°C. 2^FBl^>+^/<- i/3 yL//c'#. ^5X7 ^ yP^-GF/C(IT 
MU/Co 0.3%BSA^^t,^50mM Tris^lR^g, pH7.4 {ITgfc^^^y'W 

l^M -^-r^^ KYY??ffiTT'aiJ^U. ™ KYYM-^(c 

(Endocrinology). 131 2090H (1992^) #M]o ^©ilSS. HiSfe-eajl 
©<l:^'^©IC«>fllli52nM ; IISIg«?!|28©jb^tl©IC5o^ili26nM : ||Jte«i!I30 
©^b^i^© ICsoMli 14nM T*) -:> iZo 

YY mxmmm) ®m^^^^(cpi§u/c„ 

i^±©^^. *^3-«®^t^t)liNPY;&m-t^^S©^S> flj;t{i'm 

a:-5/j:a:#{cjgl-SB.^{cM^iHt^^Cci:(Cct^). i^itoff, PM^. 
momMt LT«^1-^c .hi^TtSo *l|i^J©^l:^!g!l^^^lmfi<Jfcffl^,^S{I 

sam©^i9:4^5cttnitgT*>s„ '&©i^©^M<hUT{i. m\m 
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<i:$Bffl^{cj;»}M:/i5K -mizmatk^(Dm^. f^Aiai>tz^. 0.1- 

lOOmg/kg^ l~|J([a]{C>9-{:fX. tfc|^igPj5^©ii^(i> 0.001- 

l0mg/'kg^l~^jJ[ll{c5>^:^T^5^-r'Sow^ u^^o 
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9- (2- b Kp4-->-4. 4--:;?^ f-;l/-6-^4^V- 1 -y/jrn/x^-fe^ 
;U) -6-^ h^->-3. 3- v>y^;l/-2. 3. 4. 9 -x h ^ h Ka - IH -4^ 

2-t Kn:^->-4-> h + fx^^XT^l/xh K (500mg) ti^;>^ K> 
(921mg) =^^m (3.3mL) Sa^TK (6.6mL) lOO'CtuT 1 l^^a 

-rsc:^:{c^l3> mmit^^ (LOSg) <&ilfet&5R<h UT^^o 
S!u^l96- 198t 

'H-NMR (CDCU) 6 :0.98 (3H. s), 0.99 (3H, s), 1.02 (3H. s). 1.12 
(3H, s). 1.92 (IH, d. J = 16.0Hz). 1.99 (IH. d. J= 16.0Hz). 2.33 (2H. 
s). 2.34 (IH, d. J = 16.5Hz), 2.40 (IH. d. J = 16.5Hz). 2.46 (IH. d, J = 
17.5Hz). 2.59 (IH, d. J = 17.5Hz), 3.77 (3H, s). 4.61 (IH. s), 6.56- 
6.62 (2H. m). 6.89 (IH, m). 10.41 (IH. brs). 

mmm2 

9- (2-h Kp4^'>-4. 4-^y^;|.-6-;f4^v- 1 - p^^-tr- 
Zk) -7-^ 3->:;y ^;|/-2. 3. 4. 9-xh^h Kp-1H-^ 

•t^>7^>- 1 

M;^238 - 240"'C 
IIW3 
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i!lli^202 - 204°C 



10 



15 



20 



25 



9- (2-h Kp^'>-4. 4 ->:;y^;l/-6-;f4^V-l->>^0/v4-fe~ 
>>U) -3. 3-' :?y5^;l/-7-^hp-2. 3. 4. 9 -7^ h 3 h Kp - IH -^-^ 

ill;^207 - 208''C 

6 - ■^^x^yl.y ^ y - 9 - (2 - b Kd^->-4. 4 - 6 
V-l->-j;a/\^-{r-;l/) - 3. 3-':^y^;U-2. 3. 4. 9-xH7h Kd- 

ill;^206-210''C 



7-7*0^-9- (2-h K p»->-4. 4->?y^;l.-6-;f4^V-l-v/ 
.^a^^-tr-;U) - 3. 3 - v;^ y 2. 3. 4. 9 - x h 7 b Kp - IH -^^j- 

ill^259-263''C 

5-7;l/;f-p -9- (2-h Kp^i/-4. 4 - 6 -^4^7 - 1 - 
>^P^^-fe-;l/) -3. 3->:?y f-;l/-2. 3. 4. 9-xh7b Kp-1H-^ . 

l!!i[;^214-215»C 



30 



5- b Kp^'>-9- (2 - fc Kp^v-4. A-'J:^i-)V-Q-ir^v-\- 
' ^^u^^^z-)V) -3. 3 - y 2. 3. 4. 9 K 3 b Kp- IH -4:- 

illj^202-204°C 

6- b Kp^->-9- (2-h Kp^>>-4. A-'Ji^)V-Q-ir^y-\- 
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18 

'>»a^4-ir-;l/) -3, 3- v;y^;U-2. 3. 4. 9 -t^ S ^ b Kp- IH 

14^246- 248 "C 
10 

6- .xh^->-9- f^- b Kp^->-4. 4-i^y5^>>l/-6-;j-^V-l - 
'>^P^4-{r^;l/) -3. a- v;^^;i.-2. 3. 4. 9-5^ h Ko- IH-^ 

HilJ^llTS- 177'C 

9- (2- h Kp4^->- 4. 4- vy^;l/-6-:t^V- 1 - v/^g/y^-i?^ 
^U) -3, 3-v^^;l.-8- yp;f:^.>-2. 3. 4. 9 -7^ K ^ h Kp - IH - 

iil^ 184- 184.5 °C 

V-l-^»p^:^^-t?-;b-> -3. 3-:>y-fyb-2. 3. 4. 9-xh5h Ko- 
lH-^-»>-r>- 1 -Ti-y 
iil^ 196.5- 199 °C 

IIM13 

7- ^pa-9- f2-H Kp^->-4. 4->?yf-;U-6-;^4^V-l ->> 
;>P^^-b-;U) -3. 3-i^:l ^j\,-2. 3. 4. 9-x |>5 h Kp- 1H-4^-H- 
>x>- l-;j-> 

ailJ^237- 237.5 T 

5-;^pp-9- (2-)- Ka^f>-4. 4 - 6 y - l - ^ 

^P^^4r-;l.) -3. 3- vy^ ;l.-2. 3. 4. 9-^ b Kp- 1H-4^-H- 

ili;^237-238'C 
15 
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^p^4^-tr-;P) -3. 3 - y 5^;t/- 2. 3. 4. d-v'h^h Ka- lH-4^i^ 
ifej^ 198- 199^0 

mwm 16 

8-^pa-9- f2-h K n4^e/-4. 4-i;y^;l/-6-;^-4^V- l -»> 
i7zi^^-i2Z.jl) -3. S-i^y f-ylz-Z 3. 4. 9-7^K^b Kn-lH-4^-» 

'H-NMR (CDCU) 5 :0.99 (3H. s). 1.01 (6H. s). 1.12 (3H, s), 1.98- 
2.02 (2H. m). 2.34-2.39 (4H. m), 2.47 (IH. d. J= 17.1Hz), 2.59 (IH, 
d. J = 17.1Hz). 4.73 (IH. s). 6.95 (IH. dd, J = 7.4. 1.6Hz). 7.04-7.15 
(2H, m), 10.35 (IH. s). 

5, 7-':?^PD-9- (2- b Kp^v/-4. 4->:^y5^;l/-6-;i-4^v- 
1 - -> p A,^.tr^7t/) - 3. 3 - ;>( 2. 3. 4. 9 - 7^ K ^ b K P - IH - 

lipase- 237 "c 

7-7;l/;tp-9- (2-h Kp^->-4. 4 - 'J / ^ji- e -Tj-^y - \ - 
iyj^v^^^-M -3. 3--;y ^;U-2. 3. 4. 9 -7^ h 3 h Kp - IH -4^ 
•»>T>- 1 -yiry 

14;^ 232 - 233.5 "C 
Iimi9 

6-7;l/:tP-9- (2-H K p:^^>-4. 4 - f-;!/- 6 V - 1 - 
>^ ^ p/\^-t?:^;U) - 3. 3 - y ^ ji,- 2. 3. 4. 9 - ^ h ^ h K D - 1 H - ^ 
f->7->- 1 

i!J^238-239''C 
IIM20 

5, 6-i>yjUtu-9- (2 -t Kp4^->-4. 4-i^>t^jU-6-7t-^y- 
l-jy^a^^-^-jU) -.3. 3--:^ y»;i.-2..3. 4. 9-7^h5b Kp-m- 
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14;=^ 233- 234 °C 

9- (2-h Ka^->-4. 4-'J}t^j\y-6-:i-^y-l-iy^u^^-tz- 
-3, 3. 6- m>^;t/- 2. 3. 4. 9-^ K 5 h Kp- lH-4^-»>x>^- 

ik^217-219°C 

9- (2-h Kp^->-4, 4-':^>^;l/-6-;d-4^V- 1 -->^p^4^-b- 
21 ^) -3, 3, 5- my^;U-2. 3. 4. 9-^ S5 h Ka- lH-4^if>x>- 

1 -yir> 

ili;^238- 239.5 °C 
^Jfe^J23 

6-Ji5^;l/-9- (2-h Ko ^>>-4. A- i> ^;\y-6-^^^j- ] -^y 
pu-s^-t-Jly) -3. 3->:^y^ ;|/-2. 3. 4. 9-xh7h Kp-1H-^-» 

li^ 189.5 - 191 "C 

9- (2-h Kp4^->-4 . 4- v?y^;[/-6-;t4^V- I - j/ u^A^-jr- 
Jl) -6-^77°ahVU-3. 3- -?y^;U-2. 4. ^n- 

ffli;^lll-ll4°C 
IIM25 

6- tert->^f-/l/-9- (2-1- Kp^v'-4. 4--;yf-;l.-6-;j-4^V- 
1 - •> ;^ P - 3. .-^ - y 2. .S, 4, 9 - ^ K 5 h K n - 1 H - 

S!l;i^208-209°C 
»^J26 

7- (2-h Ka4^v-4. 4- >;^g^;U-6-;j-4.y-i,.>^P^^ ^, 

-10, 10-i^yf-;b-l. 2. .q, 4. 7. 9. 10. n - ^jr>$rb Kp-fiH- 
fcl ^1^>^>-«-^v 
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S4;^207-209*C 

Jld -10. 9. IQ. ll-T^h^h Kp-8H-^W fcl 

9- (4. 4 - 2 - h Kp^->- 6 -^4^v- 1 - y/^ o/\:^-fe~ 
-3. 3- >^.x^ ;ix-2. 3. 4. 9-xh3h Ka - IH -^-9->7">- 1 - 

10 :ty 

Mj^m- 172 V 
IIM29 

9' - (5-b Kp4-->-7-;j-4^vxb'a r2.5l ^ - 5 - Jiy- 6 - 
-1' -;^^V-r. 2'. 4'. 9' -^ls7b KPXh°p r->»p^p/<.>- 
is 1. 3* -3'H-4^-»y7=->1 
FAB -MS 363 (M + H) 

9' - (6-b Kp^v/-8-;j-4^7xep [3.51 y f-- 6 -xy- 7 
>>l/) -1' -^^v- r. 2'. 4'. 9' -^h^h KpXb-p \iy^ur^y-l. 
20 3' -3'H-^Hj->-7^v] 
114^182- 187 °C 

mmm 31 

9' - (7-fa Kp:^ ^>-9-;j-^vXh'p [4.51 ^tl-7 -x.i^-fi-^ 
Jl^) -r -;j-4y-i'. 2'. 4'. 9' -^^h^h KpXb'P r'>»P^>-»>- 
25 1. 3' -3'H-4=•^t^>7">1 

B!fe^221 -223'C 
IISIg^j32 

9' - (8-h K-p4^ v/-lO-;j-^vxb'D [5.51 >r^-8-x>-9- 

>r;i^) -r-±4^v-i' 2'. 4'. 9'-^K^b Kpxh-p r>>^^p/\^Hf>- 

30 1. 3' -3'H-i^-!j->^>] 
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iilj^l92- 194°C 

9' - (8-h):n^iy-iQ-±^ y-s-^^^x\;^ [5.51 ^ly^ij- 
8-x>-9-^yl.) - r -;j-^v- r. 2'. 4'. 9' -7^ h^b KaXb'p F^^ 
5 h5h KPb°^>-4. 3' -3-H-^-»>^>1 

Bjl.^227-231'C 
IIM34 

9' - (6-h K p^->-8-;j-^y7>h°P [3.51 y^-6-j:>-7-^ 

-6' h^v/-r -;j-4.v-r. 2'. 4'. 9' -T^K^fc Kpxtfp r-> 

10 ^PT'r?^ >- 1. 3' -3'H-4^ij->5^>1 

ill.'t 174.5- 175 °C 

6' -j:5^;1/-9' - (6-h h' a^i/-8-:;i-^VXt'u [3.51 y:^-6- 
x>-7-H';l/l -r - ^^y-r. 2'. 4'. 9' -7^K5b Kpxb-P fi^^ 
15 P>^^>-1. 3' -3'H-i^-!f>7^>1 
ail;^ 184- 185.5 'C 

IISi§^j36 

9'- (6-b Kp ^>/-8-^^VXt:P [3.51 J j-- 6 7 - ^ 
jU) -6' -y^;b-T -;t4^V-r. 2'. 4'. 9' -T-K^hKPXb°p [>> 
20 ^py^y-1. 3' -3'H-4^-»>^v1 
l!l;^210-212*C 

5' -7;l/:^P-9' - (6-h Kp4-'>-8-;^4^7Xb°P [3.51 y-j--fi- 
x>-7-^;b) -1' -±3ry-i\ 2'. 4'. 9' -^K^b Kpxbp 
25 P^^>- 1. 3' -3'H-4^-»i->^>l 
lit;^217-220''C 
IISfef>j38 

9- (4. 4-i^Ju ^jV-2-h h^u=¥i/-e-t^V-l-iyi7u^^-t- 
M -3. 3-v?x»;l/ -6-y^;U-2. 3. 4. 9-^ b Kp- lH-^-»^ 
30 >T->- 1 -yiry 
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Hu^ieg- i72'c 

9- (4. 4 - i^xf-yu- 2 - fa Kn^>/-6-;f^V- 1 - p/\^-{r- 
Jl) -3. 3-':?x^;i/-5- 7;l/;j-a-2. 3. 4. 9-?" K^h Kp-1H-4=- 

1111^149- 150 °C 
l|]^|^J40 



9- (4. 4 - 2 - t KD+i/- 


■6 




-3. 3 - i?x^;l.- 6 - ^ h + ->-2. 


3, 


4. 9-7^h5h Kd-1H-4^ 


f->x>- 1 






l!;^ 172- 174 'C 






»^J41 






9- (2-t Kd + ->-4. 4-j;y^;u- 


6 




>'U) -3. 3--:;>yf^;U-6-xhD-2. 3. 


4, 


9--r h'5t Kd- IH-^-y- 








14^ 220 - 222 'C 






^m42 






9- (2-h Ka + ->-4, 4--:^y^;U- 


6 


-:t4^V- 1 - v/^D'X^^-tx 


- 6 - V 7°D ■>:^ ;U5Kx;l/7 $ J 




3, 3->^y^;U-2. 3. 4. 9- 



(1) 6-7$ y-9- (2-t Kn + i/-4. 4 - 6 -::i-4^y- 1 - 
•>^D^+-bx;U) -3, 3-i^/^Jl-2, 3, 4. 9--r h 5 t Kd- 1H- + 

^S(6«^J41T'^i^,tlf^9- (2-t Kn+v/-4, 4- ^;^-6-;^•+y- 
l - i/^ p^^-{rx;u) -3. 3-i;>f-;U-6-xhp-2, 3, 4, 9-xh5 
t Kp-lH-+f->5^>-l-;i-> (1.3g) ^^^y-ju (20inL) -x h 
5t Kd77> (20mL) izmmU mt-y^Jl (40mg) ,i:7K^'fb;f^'i;^ 
i-hV^X. (leOmg) ^tox.Tgz&T1.5^PBiaj$UfCo KWT^s SJCM 
^'^izmmmt7>^-^J^7\^mm (40mL) <£-to;tT^^Tll^FB^ft^Uy: 
^^ Wmjgj«^^®5feU^ aat^B^ifx^;!. (200niL) {CT}fitilbfc„ W 
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mm^mm^myK (2ooniL) ict». »-7^'T^->'i; AfzT^^ufc^> m 
E.Tizmm^^^irzztKj:io. mmit^^ (4oomg) ^mm^tbx 
mo 

(2) 9- (2- h Kn^i/-4. 4-v^^5';l/-6-:t+V- 1 -i/^D^^-fe 
-yp) - 6-^VZfU7f.^i/ijjV^s::.ji^7 2, 3. 4, 

9--r h7 t Ko- lH-+-y->-r>- l -;4->CDM 

±ieT''#f>tlfc6-7$y-9- (2-h h'^=^'>-4,4-i^/i-Jl-6- 
^+V- 1 -i/^n^^-tr-;!/) -3. 3-i^y^;l/-2. 3. 4, 9-xh5t 
Ka- lH-+-9->x>- 1 (llOmg) ^;l/7 ^ y 

(106mg) ^^DO:rfwl/A{I?§PU 0°C{IT^DDm^V/Dh°;l/ (113 

T^IRL. »^i?7X^^ hUC7A7k« (20inL). ^JCl^-CtainAi^Tlc 
(20mL) IHT^^. 5S®?-7ir4^'>'^A{CT|fe:iUfc^. ^i^U^o ^^i^-> 
'My;l/:?!7 5A^'p-7h^^7^- (^+■t^> : B^Sfx^;l/= 2 : 1) {CTiW 
SHU S^jk^il^ (56mg) ^^5^fe7^;U7TX<!:UTm/Co 

'H-NMR (CDCla) 5 : 0.99- 1.15 (12H. s). 1.28 (6H. d, J = 6.3Hz). 
1.96 (2H. d. J = 5.1Hz). 2.33 (2H, s), 2.50 (2H, d), 4.61 (IH. s). 5.00 
(IH. m). 6.65 (IH. s), 6.88 (IH. d), 7. 16 (IH. d). 7.27 (IH. s). 
IIMII43 

6-^>W;U7$y-9- ( 2-h 4- / ^Jl^-G -yj-^ 

V-l->^a^^-t?^;l.) -3. 3. 4. 9-^t>^b Kd- 

iH-^-»>7->- 1 -yiry<Dmm 

^SfE^42- (1) xm^tlfz6-7iy-9- (2 - h Ko4^.>- 4. 4 - 
;<f-;l<'-6-;t+V- 1 -v/^o^+^^yp) -3, 3 - 5";!/- 2. 3. 4, 
9-xh7t KD-lH-4^if>x>-l-;t> (lOOmg) ^h*'; i^V (2mL) 
izmmU 1-^5^;]/- 3- (3-i^Ji:.5^;U7$y/D W $ K 

(75mg) (40mg) ^tt];iTMaT mralMf^L/Co SfG 

M^|?^Sm:i^f-;U (50mL) fCT#f?L. l^fD^i?7K^:h h V -t/ATK^^g 
(20mL), ^)c^,^■ei&f^Aie7K (20mL) {CT»U. 5iili5v^*;^i/'t7A{CT^ 
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i?i5^;l/= 2 : 1) izxmm &mit^<^ OOmg) ^-^MfeSi^^ ^ U-Cll/Co 
ib^-^lQl - 192°C 

p^^-fe-;P) - 3. 3 - y 2. 3. 4. 9 - 5" h ^ h Ka - IH -^^j- 

4-7'D*-2-h Ko4i/<:/X7;l^h K(2.03g) ii^y K> (2.60g) 
(4mL) RO^tK (6mL) fCj^SU 100°C(CT4IN!FrBiafti UfCo SJS 
Zi^1^!l^^fitT-^?^L. 7K (50mL) ar>'g^Kx^;U (lOOmL) ^Anx.T 

9t^bfzo "^mm^mmmwmi- h V ^ 1.7mm (50mLx2) -xr^muz 

■^h^'yy^- K^-y-^ :»JL5^;i/=3: : 1) iZX^UU MMit 
^tl (447mg) ^■^?ife7^;l/7rX<i:LTti/io 

'H-NMR (CDCU 5 : 0.99 (3H. s). 1.02 (3H. s). 1.12 (3H, s). 1.14 
(3H, s), 1.93 (2H, d. J= 16.6Hz). 2.00 (2H. d. J= 16.6Hz). 2.33 (2H, 
s), 2.37 (2H. s). 2.46 (2H. d. J = 17.7Hz). 2.59 (2H. d, J= 17.7Hz). 
4.59 (IH. s), 6.86 (IH. d. J = 8.2Hz). 7.13 (IH, dd. J= 1.0. 8.2Hz). 7.19 
(IH. d, J = l.OHz), 10.34 (IH, brs). 

9- (2-h Ko4^->-4. 4--^y^;l/-6-^^V-l->/»p/\^4r.^ 
Jl) -3. 3-': ?y5";U-6-7x~;U-2. 3. 4. 9-^ b Kp- lH-4^ 

^li^?IJ44T^le.n:fe6-•/D^-9- {2-th'v^i/-4,4-i>/^jl- 

-3, 3-v?yf-;P-2, 3, 4, 9-xh5 
t Kp- lH-+-9->x>- 1 (127.6mg) ©N - ^ 5^;Pfp U K> 
(2mL) mm^. hUX (':>^>>>Ux>7-t h» 'J^<yi>^A (0) 
PP^WUAftW (ll.Omg). h i)-2-yVJ\^t^Xy ^ y (12.6inmol). :^ 
itV^^A (24.0mg) RD^7x:=-;Uhijy5^;UXX (0.15mL) ^tox.. M 
^l?fflMT-C-120-'C{Ci:. 2I^Fb1»U/Co SfSzi^i^^gStT'^iDb. 

(50mL) -e^lRL. l^ftI7 -y^k^ <J 'i7A7K?§?g (50mL) Ti5fe^U. 
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7Kji^i-r;U (SOmL) TffiiaiUCo '^mm^^t'^xmm-^ir^.i/^ AX^ 

(-s^ify : Mx^yu=3 : 1) izmMb. ^II^L^^ (90.0mg) mM 

'H-NMR (CDCU) 6 : 1.00 (3H. s), 1.02 (3H. s). 1.05 (3H. s). 1.13 
(3H. s). 1.99 (2H. d, J = 2.2Hz), 2.35 (2H. s), 2.39 (2H. d. J = 2.2Hz). 
2.50 (IH. d, J= 16.5H2), 2.62 (2H, d. J= 16.5Hz). 4.69 (IH. s). 7.02 - 

7.05 (IH. m), 7.20-7.45 (5H, m). 7.53-7.60 (2H. m). 
^^J46 

9- (2-h Kp4^'>-4, 4 -v?y^;l.-6-;t47-I-'>^aA.4.-t?^ 
Jl^) -3, 3-':^;<f-;U-2. ^. 4, 9-7^ h^H Kn-lH-8-Tif^^HfV^ 
>- 1 -:t>(Dm^ 

3-hFa + >'t*^Ji?>-2-:;&;l/;^:+i/7;^fft F(190mg) ti^/ K>' 
(433ing) (1.5niL) ROf?^ (3mL) cjn, lOOVKX imfmWbfz^ 

■trK» {CT)flS;!U ^®^t:^!i^ (382mg) ^^fe@ii^<h LTt^/c., 
'H-NMR (CDCU) <5 :0.98 (1.7H. s). 1.03 (1.7H, s). 1.05 (1.7H. s). 

1.06 (2.6H. s). 1.12 (2.6H, s), 1.13 (1.7H, s). 1.90-2.66 (8H, m). 4.78 
(0.57H, s), 4.96 (0.43H. s), 6.98 (0.57H, dd. J = 4.6. 8.1Hz), 7.12 
(0.43H, dd. J = 4.7. 8.1Hz). 7.22 (0.43H. dd. J = 1.4, 8.1Hz). 7.30 
(0.57H. dd. J= 1.5. 8.1Hz). 7.99 (0.43H. dd. J = 1.4. 4.7Hz). 8.23 
(0.57H. dd. J = 1.5, 4.6Hz). 8.91 (0.43H. brs). 

9- (l-7-tr^;l/-2-h Kp^^>^D/^^-;l.) - 3. 3 - ^;U- 2, .q, 
4, 9-x h5b Kg- lH- ^-i^>7^>- i -^yomm 

^-7^^)i-A- (2-t Kn^->7x^;i.) -3-zr^y-2-ty 
(473mg) <!:->^ K> (325mg) (i ; i) (SmL) i^r, 205J 

(^^1^->-g^i?ji5^;l.) {CJ:|9in[SS!L. mk\tm (271mg) 
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14^109- llO^C 

9- (2-b K p4^->-4. 4-s;yf-;i/-6-7}-^v - 
-3, 3- vy^;l/-2. a 4. 9-7-h^fc Kp- IH - 10 -5^TT> h 
5-tr>-l-:t>g)f aife 

2-y;l/:^-/h'<>X7>'Uxt K (1.99g) .h':^^ K> (4.00g) ^f^m 
(15mL) RO'7K (20inL) izMMb^ 100°C{;:T2!^P^M^U/Co SlGM^t/ 

(3.05g) ^Hfet&T^i LT^ifCo 
il;^189- 190'C 
^M'j49 

(4aS', 9S*. 9aS') -9- f P, - b Kp^'>- 4. 4 - fi 
V - 1 - -> ^ p/\4"ir->H/) - 3. 3 - »;t,- 2. 3. 4. 4a. 9. 9a 
b Kp- lH -4^-|j->y>- 1 -;j->g>iiijfe 

9- (2-h Kd + ->-4. 4-v?^f-;l/-6-;^-+V-l-i/^p/\4^-b^ 
^I/) -3. 3--:?^^;U-2, 3. 4. 9-xh5fc Kp- lH-^lJ->x:/- 1 - 
:t> (lO.Og) ^-Thvhh'tiy^y (500mL) W)!?U -78t{C?^i|lL 
7K^'fbi^'1'vy^;U7>'l/5^'i7A©1.0M h/Uxyrgfi^ (68.3mL) ^ 
*DX.. -78°ClCTmPBiaSiUCo KJ^M^mz/^y-Jl (lOmL) ^fln 
;i^zatT#-SU. i^E-MU/Co nhtlfz^nizmm^l'Jl (200mL) 
IN^^ (lOOmL) RV^mu^^7\<. (50mL) "eiii*:^^^. Mi^v 

L> M^b^!^ (8.85g) ^m^i^mtLxmtzo 

Mjk 190 - 191 T 

Hii^so 

(4aS', 9R*. 9aR*) -9- r?- - h Kp^ v- 4. 4 - 6 
V-l->-^p^^-{r-;b) -3. 3-i^/^jU-2. 3. 4. 4a. 9. 9a-/\4^-H- 
h Kp- IH -^^if >7^>- 1 -yi-:y(Dm^ 

mmm^dvni^tlfz (4aS*. 9S*. 9aS') -9- (2-h Kd^v/-4, 4- 
•:^>f•;^-6-;^-+V-l -i/>?o/s^^r^;p) _3^ 3_c?^^;^_2^ 3^ 4^ 



wo 99/15516 



28 



PCT/JP98/04314 



4a. 9. 9a-^+-9-h Kd - IH 1 (80mg) t 

Ko7 5>-y iJ'/-;!/ (1:1) (4raL) (C?§/!?U h U "i? h + '> K 

(Hmg) ^ua^sovizxmmm.wi'tzo Kmm^mmm^^j\y (20mL) 

(5.0mg) <£:^fett<^«g!l«!:L/T?i/ro 

'H- NMR (CDCla) (5 : 0.91 (3H, s). 1.03 (3H, s). 1.12 (3H. s). 1.19 
(3H. s). 2.00-2.53 (8H. m). 3.29 (IH, t, J= 10.4Hz), 3.90 (IH, td, 
J = 4.5, 10.4Hz). 4.16 (IH. d. J= 10.4Hz), 6.79 - 6.90 (2H. m). 6.95 (IH, 
m). 7.15 (IH. m), 9.14 (IH. s). 

M m ± (D m m m n. 
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it ^ o fg ffl 

(1) -ffiiSC [I] 




CI] 



i^xh^i.^mrji^vf'ym'^Mmb : R-'-BL-c^Rutm.i.x. 7mm^. 

:^;U;J^- - ;U7 $ y U < 117 'J -;U;^;;U7K-;l/7 5 J S^&m^-SK X 
MXliMMm^^Mmt^'] X^^Mit^i^ (fzfzU 9- (2-t Kp + 

4-i?yf-;l/-6-;f+7-l-.>/^p^^^>_l_^;^) -3^ 3_ 
i^y^;U-2, 3, 4, 9-x h^h Kp- lH-+f->f->- 1 9- 
(2-h Ka^>'-4. 4- v?yf-;u-6-;i-^V-l-v/^o/\4^-fe>-l- 
'f>'P) -5-/ h^->-3, 3-i>;<^;l/-2. 3, 4, 9-r h5h KP-IH- 
^lf^'x^- 1 -;4->S.yf9- (2-h Ko4^->-4-;<f-;l/-6-:t+v- 
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1 -->^'p^^-ir>- 1 -.r;l/) -3-^f-;l/-2. 3, 4. Kp- 
(2) -«a5E^ [I-a] 



CH3 CH3 




[I-a] 



(4) R'Ri:KR=';<>^-$|{i4' ^ xmmm=fm^ LT ^> ci:t^«7;^+ b >ST' 

(5) R'RC5R^ ^T^iPS^T'* 1 ie«©^b^®Jo 

(6) R^RCKR«*<, -5-n'e'^l5feXli6(i(c#:£U LTTk^M^, /s 

(7) R»*<7.y^Ii:fT*oT. 5fe^©l^i$T^Sit«}tI12|B«©^t:-^!|^o 

(8) R»*M h + «>ST*.r>T. 6&-.©B^^T*>Stt^^2iBife©-(fc^i^o 

(9) X ^^3|cr| 1 tmoit-^^o 

(10) Y;6^y^>S-e*»SK3jcIMl|5«©^l:^tlo 

(11) ~f&L^ [I] 
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[I] 



R'immiz7^mm=f-^Mm-t^i}\. xitmmij^-mzti^xwtmmi'm^ 
i^xi^^i^mTJU^vfym^Mmiy R':&.v^R'imALbx. Ti^mw.^. 

m^t<-mizti^x^ «7;w^U'>s, ^biimmt^mttJi^hm 

4->»^5^;l/-6-;t:^V-l-i/^D'\^-fe>-l-^yl/) -3, 3- 
i^J^'f-Jly-Z, 3. 4. 9--f h5t Kn-lH-+1^>r>-l-:f>, 9- 
(2-h Ko + i/-4, 4-i?y5^;U-6-;j-^v-l->:^a/\+-lry-l- 
-5-y h + '>-3. 3-i;>f-;l.-2, 3, 4. S-fhyt Kp-1H- 
+^^->x>-l-^>5^at9- (2-h KD + •>-4-^5^;^-6-;^-+y- 
l-•/^p^+-fe>-l -3-y^;i,_2, 3, 4, 9_^j,^t 
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(12) -©^ [I] 




[I] 



'J-;US. 7^;i/+;i/;<|-4-->Ss i^M7;u+;i'7 ^ y m^T)\^^^iy 
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